In this paper, we propose a modified watershed algorithm for image segmentation using distances transform and image smoothing method, an improved version of watershed segmentation.
INTRODUCTION
The image segmentation has been as widely applied as in almost every field that is related to digital image processing and for most image understanding activities like image description and recognition [1] [2] , image visualization [3] [4] , and object based image compression [5] [6] . These activities mostly depend on the results of segmentation. The role of the segmentation process is to segregate an image into regions with one or more characteristics. It is a procedure to separate an image into multiple pixels known as super pixels. Several methods and approaches are introduced into the area of segmentation [7] [8] , among them a well known method is watershed algorithm [9] [10] [11] [12] [13] . The watershed transform is a powerful morphological tool for image segmentation. Beucher and Lantuejoul were the first to apply the concept of watershed to digital image segmentation problems. A good number of works has already been carried out on watershed segmentation and these are available in the published or online literature [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] .
Unfortunately, the watershed segmentation technique leads to an over segmentation problem [19] . Over segmentation is the process by which the image being segmented into small segments [20] . These small segments are usually uniform in size and commonly referred to as super pixels. Over segmentation through extracts important boundaries, may lead to creating insignificant boundaries.
In the present study a watershed segmentation technique using distance transform [21] [22] has been carried out with the image smoothing approach. , We need to use distance transforms technique for binary images (obtained from the original images) to preprocess the image to make it suitable for watershed segmentation. In a binary image, there are only two gray levels 0 and 1 standing for black and white. If two black blobs are connected together in a binary image, only one minimum and catchment basin will appear in the topographic surface.
The smoothing technique is applied on the binary image in followed by the distance transform technique to find the watershed segmented image. The image of pears has been chosen as an input image which is applied in this paper obtained from real life, and subsequently watershed segmentation has been achieved using the standard MAT LAB command. By smoothing the binary image it has been found that, the over segmentation is appreciably less in the segmented image than those obtained by without using image smoothing technique on the binary image. It has been already found that the lower scale of over segmentation will enable the computers to process the segmented images more easily and the experimental result presented in this paper is obtained by using MATLAB. 
OVERVIEW OF THE PROBLEM
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When the watershed segmentation using distance transform is directly applied in to a binary image, the result of the watershed transform of the original image contains several small regions which produces an over segmented image. Figure 1 , is the original image and figure 2, shows the over segmented image where we have applied the watershed segmentation using distance transform without smoothing the binary image, which makes this result hardly useful. The use of smoothing technique on the binary image is an effective solution to reduce the number of minima of the image and, thus, the number of regions. The Watershed method or the watershed transform is an image segmentation technique based on gray-scale mathematical morphology. It can be classified as a regionbased segmentation approach where the main idea behind this method comes from geography. If a landscape or topographic relief which is flooded by water, the divide lines of the domains of attraction of rain falling over the region forms watersheds. An alternative approach is to imagine the landscape being immersed in a lake, with holes pierced in local minima also called catchment basins (CB), will fill up with water starting at these local minima, and, at points where water coming from different basins would meet, dams are built. When the water level has reached the highest peak in the landscape, the process is stopped. As a result, the landscape is partitioned into regions or basins separated by dams, called watershed lines or simply watersheds
WATERSHED SEGMENTATION USING THE DISTANCE TRANSFORM
For digital image segmentation, the distance transform method is commonly used in conjunction with the watershed transform. The distance transform is the distance from every pixel to the nearest pixel of a binary image. In distance transform method every 1-valued pixel has a distance transform value of 0 because its closest nonzero pixel is itself. In below, figure 4(a) shows a binary image matrix, and in figure 4(b) shows the corresponding distance transform. 
THE PROPOSED ALGORITHM
This approach comes from the idea in geography. Relative several concepts: watershed, catchment basin, watershed ridge line, topological surface. The key of this method is to change the starting image into another image whose catchment basins are the objects or regions we want to identify. In the initial step one real life image of pears is chosen and read by the standard MAT LAB command "imread". This function reads a grayscale or color image from the file specified. In next step the original image is converted into gray scale using "rgb2gray" function. "rgb2gray" converts color images to grayscale by eliminating the hue and saturation information while retaining the luminance. The gray scale image is converted into a binary image using "im2bw". It converts the grayscale image to a binary image where the image is a combination of o and 1. This binary image is smoothed in the following step by using "imclose" followed by "imopen" function. The morphological open operation is an erosion followed by a dilation, and the morphological close operation is a dilation followed by an erosion, both using the same structuring element for both operations. These are and finally we sum up the watershed segmentation using distance transform using "bwdist" and "watershed" functions. Where "bwdist" computes the Euclidean distance transform of the binary image and "watershed" computes a label matrix identifying the watershed regions. The flowchart of the proposed method is given below in figure 5. 
EXRERIMANTAL RESULTS
In section 2, the watershed segmentation using distance transform technique is applied on the original image without smoothing the binary image. Some over segmentation is clearly visible there which makes difficulty for image understanding and analyzing of segmentation results (shown in figure 2 ). The concept of image smoothing is a useful solution for over segmentation. The proposed algorithm has been applied on the image of pears. 
CONCLUTSONS
The present study has aimed at to provide an easy method of the segmentation of the segmentation based on mathematical morphology. This algorithm uses the concepts of distance transform and image smoothing as a pre requisite to determine the segments. The final resultant image obtained through watershed segmentation using distance transform without smoothing the binary image are found to be over segmented and it becomes subsequent computer handling very much difficult. The present method has been found to yield better output in term of image quality, clarity and sharpness with the avoidance of over segmentation.
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